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Project Description:

Funded by the Office of Naval Research, The American Society of Naval Engineers has tasked us to
design and build an aquatic vessel propelled by electrical propulsion. The goal of this competition is to
bring awareness to electric propulsion research to decrease reliance on fossil fuels and minimize marine
noise pollution. Vessel must be designed for reliability, as most vehicles fail in endurance testing. Vehicle
will be designed with redundancies

Desigh Considerations: Requirements: (self and competition imposed)
Hull * Electrically propelled
* Manned vs. Unmanned * Hull between 4-8ft in length
Different Hull Types Explained 3 * Complete a 5-mile endurance course
SR SR = e Electrical system can withstand capsize
_@_ Round-Bottomed Hulls Handles wellin rough water * High-voltage fuse and kill-switch
Displacement hull Tends to roll, can capsize
satboats, canoes Bl « Remotely controlled (competing in unmanned division)

Multihulls Extremely stable & faster
.ﬁ. Displacement hull Handles well in rough water
Sailboats, catamarans Large turning radius

Flat-Bottomed Hulls Extremely stable
S Z Planing hull Extremely choppy & wet

Rowboats, skiffs, tug boats No good for bluewater
V-Shaped Hulls Faster
Planing hull Handles less well in waves
Powerboats Requires more power
Pontoon Hulls Stable

E Planing hull Not agile
Pontoon boats No good for bluewater

Hull Types Cr: Improve Sailing

light == fi
Altitude (m) GroundSpeed (m/s)
0.00 32.39
ical S m/s, Yaw (deg)

73.24

* Planning to source hull second-hand for repurposing » v =
* In-house fabrication of fiberglass hull as alternative ASNE PEP Competition ArduPilot Mission Planner Interface

Propulsion

e Electric thrusters

* Inboard motor with shaft-driven propeller
 Servo-controlled outboard motor

Remote Control Blue Robotics T500 Thruster
 4-8 Channel Remote Controller
* Channels for each motor
 Channels for possible rudder and auxiliary systems
(camera gimbals, controllable outrigger pitch)
e Potential for autonomous control using Ardupilot Mission
Planner

Energy Storage
* Banks of LiPo batteries
* Enough energy density and demand capacity to
meet requirements of propulsion, electronics,
cooling system, and any auxiliary systems
* Likely use of multiple 6000 mAh 4s 100c batteries

System Cooling

e Heat from 5-mile endurance
race will be problematic

A pumped-water cooling
system will be required to

Potential Solution:
e Unmanned trimaran hull with

Outriggers

fixed thrusters on outriggers.
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adequately cool motors and Utilizing thrust vectoring will [ | [ 1

other electrical components allow for reduced mechanical

within the enclosed space of il complexity and thus increase -

X
the vessel’s hull reliability Thrusters
Thunderstruck Motors Liquid Cooling System ¢ A conventional motor/prope”er
Deliverables: configuration on the main hull 11 . 8
1. Rol?ust hull design (4-8ft in Ieng.th) will also be utilized for = \/—\
2. Reliable and redundant propulsion system ' ()
. . . redundancy and power P~ —

3. Control system design and integration anke th ) . e
4. Prototype testing Battery ar.1 st .rou.g O.Ut main 1 | and rudder
5. ASNE PEP whitepaper and design report hull for weight distribution
6. Participation in ASNE competition in April 2024

Faculty Mentor: Prof. Kasey Laurent Mr. David Denneen Mr. Hunter Knarr Mr. lan Storrs
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